The energy, protein and minerals contained in agricultural wastes can be made available for feed supplementation of ruminants through production of multinutrient blocks (MNBs). Fibrous residues obtained from leaf protein concentrate of Leucaena leucocephala and Gliricidia sepium leaves fractionation were used to produce MNBs as follows: Leucaena + Poultry manure (LPMNB); Leucaena + Urea + Poultry manure (LUPMNB); Leucaena + Urea (LUMNB); Gliricidia + poultry manure (GPMNB); Gliricidia + Urea + poultry manure (GUPMNB) and Gliricidia + Urea (GUMNB). The proximate analysis and energy contents of multinutrient blocks (MNBs) showed that GUMNB contained the highest crude protein while GPMNB contained the least. The ash content was least in LPMNB and highest in GPMNB while LUMMB contained the least crude fibre but highest in GUPMNB. The ether extract values were 44.1+0.01, 65.1+0.01, 70.2+0.01, 81.9+0.01, 91.1+0.15 g kg -1 for LUMNB, LPMNB, LUPMNB, GPMNB, GUPMNB, respectively while the nitrogen free extract (NFE) values varied from 247.3+1.11g kg -1 DM in GUMNB to 523.8+6.28g kg -1 DM in LPMNB. The gross energy (GE) contents for GPMNB, LPMNB, LUPMNB, GUPMNB, LUMNB, GUMNB were 11. 67, 12.74, 13.58, 14.56, 15.33, respectively.Calcium was the most abundant (737.50g kg -1 to 971.40g kg -1
INTRODUCTION
One of the major problems confronting ruminant producers in many tropical countries is the scarcity of suitable basal energy feeds that arises from the inadequate production of these feed sources and competing uses by man. The rising food prices have worsened the situation such that the search continues for cheaper and substitutes whose consumption would not adversely affect the performance of animals.
Rearing of sheep and goats,especially is hampered by the seasonal availability of good quality and quantity of feeds such that during the dry season months, the little available forage is of low quality. The consequences are weight losses, low birth weight, lowered resistance to disease and reduced animal performance (Fajemisin et al., 2010) . This, therefore, calls for a reasonable level of feed supplementation, with agro-industrial by-products which are cheap and can supply substantial amounts of livestock energy, protein and mineral needs.
Maximum
benefits can be obtained from agricultural/agro-industrial by-products as feeds when supplementation promotes the efficiency of rumen microbial growth and supplies the animals with sufficient by-pass nutrients to balance nutrient availability and nutrient demand (Preston and Leng, 1987; Leng et al, 1991; Aletor et al.,2010) . Molasses, urea and poultry manure contain available energy, nitrogen (N) and minerals and are used in feeding ruminant animals (Preston and Leng, 1990) . Pickstock (1985) observed that in times of drought when energy and protein reserves of animals fall to dangerously low levels, feeding of molassesurea/poultry manure mixtures satisfies the energy and protein needs for maintenance of ruminants. A means of presenting these feed sources is multinutrient blocks which will upgrade the energy and ammonia levels in the rumen (Mancini et al., 1997) . The amount of energy supplied concurrently by ruminal carbohydrate degradation dictates the extent to which urea can be utilized for microbial protein synthesis (Hadjipanayiotu et al., 1993) The main justification for using feed blocks to provide deficient nutrients is the convenience for packaging, storage, transport and ease of feeding. The use cement and molasses as binders ensures the slow release of the otherwise toxic molasses and urea (Onwuka, 1997) . The choice of ingredients used for making multi-nutrient blocks will depend on availability, nutritive value, price, ease of handling and the effect on quality of the blocks (Leng and Kunju, 1989) . A wide range of ingredients can be used: molasses, urea, poultry manure and waste, fibrous residues from leaf fractionation, bran (rice, wheat or maize), oilseed meals, and cakes (soyabean, coconut, groundnut, cotton seed, olive), agro-industrial by-products and miscellaneous nonconventional feeds (sugar beet pulp, citrus pulp, tomato pulp, cassava waste, milled groundnut shells, brewers grain, bagasse and slaughter house offals), cement or lime, salt and/or minerals (Kunjus,1986) .
Report showed that molasses will provide a range of minerals (except phosphorus, P) and a complete mixture of vitamins, and will make blocks appetising for animals (Sancoucy 1996) . Urea provides the small amount of extra N required for utilization of the dry matter in addition to that present in normal dry season forages and to maintain the ammonia level in the rumen, at a constant and sufficient amount for better development of the micro-organisms, leading to better degradation of the cellulosic components (Preston and Leng, 1987) . The fibrous components are high in P, trace minerals and a range of vitamins. They absorb moisture from the molasses and give structure to the blocks. Cement or quicklime is used as binding agent. Studies in USA, USSR and Canada have shown no negative effects, over long periods of time, when cement constitutes up to 1.5% of the total daily intake of dry matter (Sansoucy and Aarts, 1986; Onwuka, 1999; Adegbola, 2002) . Salt provides much of the macro minerals (sodium, potassium, calcium and phosphorus) requirements of the microbes as well as those of the host animals. Multi-nutrient blocks, therefore, provide the nutrient requirements of both the microbes and the host animal.
Some information is available on the nutritive value of multi-nutrient blocks made from farm wastes (Sansoucy, 1986) , but there is none on the nutritive value of Gliricidia and Leucaena basedmultinutrient blocks.
This study was therefore undertaken on the design and production of low-cost, high quality feed supplements that will be adopted by ruminant farmers especially for dry season feeding to improve the performance of sheep and goats.
MATERIALS AND METHODS

Fibrous Residue Production:
Fresh Gliricidia sepium and Leucaena leucocephala leaves were harvested from the Teaching and Research Farm of Ekiti State University , Ado-Ekiti. The leaves were washed, pulped and pressed with a screw-press as described by Aye (2007) . The leaf juice was separated by filtering through pillow cases with a screw-press. The fibrous residue (FR) was then pulverized and spread in the sun to dry, and kept in air tight containers.
Composition of the multinutrient blocks:
Six multinutrient blocks were made viz:Gliricidia + Urea multinutrient blocks (GUMNB),Gliricidia + Poultry manure Multi-nutrient blocks (GPMNB),Gliricidia + Urea + Poultry manure multi-nutrient blocks (GUPMNB),Leucaena + Urea Multi-nutrient blocks (LUMNB),Leucaena + Poultry Manure multi-nutrient blocks (LPMNB) and Leucaena + Urea + Poultry Manure Multi-nutrient blocks (LUPMNB), as described by Aye(2005 Aye( , 2007 .
Chemical Analysis:
The block mixtures moulded were analysed for proximate, mineral and antinutrient and gross energy contents in triplicates using the method described in AOAC (1995) . For the minerals, sodium and potassium were determined by flame photometry while phosphorus was determined by the vanadomolybdate method (AOAC,1980) using a corning colourimeters 253. Other minerals such as Calcium, Magnesium, Sulphur, Zinc, Iron, Copper, Manganese were determined after wet digestion with a mixture of nitric acid, sulphuric acid and perchloric acids using atomic spectrophotometry.
Determination of anti-nutrients: phytin, phytin-P, tannin and oxalate: For the quantification of phytin and phytin-P, 8 g portion of finely ground blocks were soaked in 200 cm 3 of 2% hydrochloric acid and allowed to stand for 3 hours. The extract was then filtered through two layers of hardened filter paper. Fifty millimeters of the filtrate was pipetted in triplicate into 400 cm 3 beakers before the addition of 10 cm 3 0.3% ammonium thiocyanate solution, as an indicator, and 107 cm 3 of distilled water to obtain the appropriate acidity (pH 4.5). The solution was then titrated with a standard ferric chloride solution containing 0.00195 g Fe cm 3 to determine the amounts of phytin and phytin-P (Young and Greaves, For the determination of Tannin, 200 mg of the samples in 10 cm 3 of 70% aqueous acetone were extracted for 2h at 30 0 C in a water bath using a GallenKamp orbital Shaker at 120/rpm. Fat was first removed from the samples by extracting with di-ethyl ether containing 1% acetic acid. Then the total polyphenols (as tannic equivalent) were determined as described by Makkar and Goodchild (1996) .
Oxalate content was determined by the titrimetric method of Moir (1953) as modified by Obizoba and Awi (1991) .
Determination of gross energy:
The Gross energy of the dried samples were determined against thermochemical grade benzoic acid standard using GallenKamp ballistic bomb calorimeter.
Statistical Analysis: All values were means of triplicate determinations.
Mean values for all parameters among blocks were assigned coefficient of variation (Steel and Torrie, 1980) 
RESULTS
The proximate composition, hemicellulose, cellulose and gross energy constituents of the leaf residues are presented in Table1 The anti-nutrients in the residues are phytin, phytin-P and tannins (Table 3) . Phytin and phytin-P were higher in Leucaena (66.7 and 18.8 mg100g -1 DM, respectively) while tannin was higher (11.0g 100g -1 DM) in Gliricidia leaf residue. Leucaena -Poultry manure multi-nutrient blocks LUPMNB= Leucaena -Urea -Poultry manure multi-nutrient blocks LUMNB = Leucaena -Urea mulitinutrient blocks GPMNB = Gliricidia -Poultry manure multinutrient blocks GUPMNB= Gliricidia -Urea-Poultry manure multinutrient blocks GUMNB = Gliricidia -Urea multi-nutrient blocks 
Mineral constituents:
The macro and micro-nutrient constituents of Leucaena and Gliricidia -based multinutrient blocks are presented in Table 7 . Calcium was the most abundant macro-nutrient and the values were higher in Leucaena-based MNBs while Zn and Fe were the most abundant micronutrients and Cu was the least abundant.
Anti-nutrients:
The anti-nutrients in the MNBS are polyphenols (as tannic acid equivalent) which ranged from 0.42g 100g -1 DM in LPMNB to 1.54g 100g -1 DM in GUPMNB, Phytin (Table8) varied from 4.42g 100g -1 DM in LPMNB to 22.24g 100g -1 DM in GPMNB, Phytin-P ranged from 2.55mg 100g -1 DM in GUMNB to 6.26mg 100g -1 DM in GPMNB and oxalate varied from 7.02mg 100g -1 DM in LUMNB to 8.73mg 100g -1 DM in GUMNB. 
DISCUSSION
From the proximate, hemicellulose, cellulose and mineral components, the residues have low nutritional values. However, since it is possible to enhance nutritional value through the activities of rumen micro organisms which further break down the fibre and converts some to microbial protein (Agbede and Aletor, 2003b ) which will be utilized by the animal in their abomasum. Also, volatile fatty acids produced from the degradation of these residues will contribute to meeting the energy requirements of the animals. Therefore, despite the low nutritive values of these residues, their incorporation with Urea or poultry manure in multinutrient blocks will enhance their use as feed supplements for ruminants especially during extended dry season.
The phytin and tannin contents of the leaf residues were very low, suggesting that when fed to ruminants either wholly or inform of multinutrients, they will not pose serious health hazards. This is more so as ruminants utilize these anti-nutritional factors through the activities of the micro fauna and flora in their rumen. Nutritional studies have shown that phytic acid is a chelating agent for divalent cations (Ca, Mg, Fe and Zn) and consequently interferes with mineral bio-availability (Savage, 1988) . Tannins may not always be anti-nutritional in ruminants as they may enhance amino acids absorption in the small intestine (Barry and McNabb, 2002) via a "by-pass process" (Aletor and Fasuyi, 1997) .
The proximate composition, energy, mineral and antinutritional constituents of the MNBs reveal their potential as sources of feed for ruminants. For instance, the DM content (711.8 -785.6g kg -1 ) was quite high showing the reasonable extent of drying, and look adequate since the blocks would serve as supplements to other conventional feeding-stuffs like cassava peel and grass. Urea and poultry manure release ammonia very rapidly while the Nitrogen free extractives reflect the energy/carbohydrate content of the blocks and these are in relation to the molasses content.
Thus, MNBs produced from the raw materials would give reasonable levels of available energy and nitrogen when used in animal feeding trials. The crude protein content of the LUPMNB, LUMNB, GUPMNB and GUMNB 179.0 -344.2g Kg -1 DM compared favourably with and even surpassed 117.4 -144.8g Kg -1 DM reported for urea-molasses blocks (Onwuka, 1999) . This study further confirms the ability of the fractionation scheme to enhance the protein and energy contents of the multi-nutrient blocks owing to its ability to remove the non-protein components of the Leucaena and Gliricidia leaves with attendant concentration of the protein and energy.
The high energy content ) with low crude fibre (47.5-121.0g kg-1 DM) of the multinutrient block clearly suggests that they could serve as alternative feed resources for ruminants. (Hendratno, 1997; Onwuka 1999) The study also shows that the Gliricidia and Leucaena-based MNBs contained some valuable mineral elements. K, Na, Ca, Mg, P and Zn contents of the MNBs were particularly high when compared with most other foods (Leng et al., 1991) while Fe which is commonly deficient in many diets, is fairly abundant particularly in the Gliricidia-based MNBs. The high proportions of mineral elements in these blocks when compared with other conventional foods such as legumes and tubers, confirm their importance as rich sources of minerals.
It is a common knowledge that leguminous plants such as Gliricidia sepium and Leucaena leucocephala have a high potential to meet dietary protein requirements of animals, but their inherent ability to synthesise a myriad of anti-physiological factors remains a primary drawback to their direct use as food for animals. This study shows that Leucaena and Gliricidia -based MNBs contain phytin, phytin-P, total phenol and oxalate which varied with the residues from the plant species. It is evident that fractionation reduced the anti-nutrients, suggesting that the nutritive qualities of the blocks could be enhanced by fractionation scheme (Oke, 1973; Agbede and Aletor, 2004; Agbede, 2006; Aye, 2007) .
The consistency observed in the block mixtures indicate the need for pre-mixing the cement in water before adding to the mixture ( Sansoucy, 1986; Sansoucy and Aarts, 1986; Mwendia and Khasatsili, 1990; Onwuka 1999; Aye, 2007) . This facilitates even spread of the cement in the block and its uniform hardening. The MNBs made were strong i.e. they did not crumble and were therefore not crushed. This has the advantage of ensuring gradual release of urea or poultry manure and molasses to animals when they are fed such feed blocks. If otherwise, urea or poultry manure and molasses toxicity will occur, as observed by Preston and Leng (1990) and Onwuka (1997) . When soaked in water the blocks did not dissolve up till the fourth day similar to five days observed by Onwuka (1999) . The implication is that ruminant saliva would not soak the blocks, unnecessarily dissolve the nutrients thereby leading to over-supply of urea, poultry manure or molasses to the animals.
The blocks used 6 to 7 days to harden and did not grow mouldy even when stored for three months. Thus blocks prepared during the dry season can be used up till the middle of the next raining season, when feed would be readily available to the ruminants. The blocks were air-dried which implies that in the rural areas where goats and sheep are free roaming, the blocks can be better protected from being crushed or smashed when dried in shades away from these scavengers (Sudana and Leng, 1996) 
CONCLUSION
The use of fibrous residues from leaves of Leucaena and Gliricidia as supplements for ruminants either wholly or in a form enriched with poultry manure or urea represents an appropriate nutritional intervention strategy especially during the extended dry season.
Similarly, these multinutrient blocks are potential sources of readily available energy and nitrogen which would fill the gap in feed availability to ruminants during the dry season months of November through April. The use of blocks as feed support system in the rural areas will ensure that the animals are not just being maintained but can be sustained for productive performance. The ease of preparation and maintenance make the blocks technologies practicable for adoption by rural smallscale farmers.
Thus, feeding of the multinutrient blocks represents a strategic supplement for ruminants in South Western Nigeria.
